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DOFETILIDE-PHENYTOIN INTERACTION STUDY
STUDY 115-006 VOLUMES: 1.31 PAGES: 1-352
INVESTIGATOR AND LOCATION: [

STUDY DATE: July 93 - April %4.

STUDY OBJECTIVES: To investigate the effects of concurrent administration of dofetilide
on the steady-state pharmacokinetics and pharmacodynamics of phenytoin and to assess the
safety and toleration of the combination in healthy, male volunteers.

RATIONALE: Phenytoin is primarily an anti-convulsant drug used to treat partial and
generalized seizures. It also has electrophysiological properties of a class 1B anti-arrhythmic
drug and has been particularly useful in digoxin-induced arrhythmias. Phenytoin is
metabolized in the liver and excreted in the urine by tubular secretion. This process of tubular
secretion could compete with the renal elimination of drugs similarly excreted. Dofetilide is a
relatively basic drug (pKa 7) and its clearance suggests involvement of both glomerular
filtration and tubular secretion. Since renal excretion accounts for about 70% of dofetilide
elimination, there is a potential for competition between phenytoin and dofetilide for tubular
secretion. Phenytoin is a potent inducer of the cytochrome p450 microsomal enzyme system
and is a substrate for this system. Since dofetilide is partially metabolized by this system, its
metabolism could interfere with the metabolism of phenytoin. Phenytoin also has the
electrophysiologic effect of shortening the QTc¢ interval while dofetilide prolongs the same
parameter. Consequently, there is a need to characterize the effects of co-administration of
dofetilide on the steady-state pharmacokinetics and pharmacodynamics of phenytoin.

DRUG FORMULATIONS:

Dofetilide capsules: 500mcg, FID# 0964, Lot No. 0964

Phenytoin sodium tablets: 100mg, FID# ED-O-122-593 Parke-Davis
Placebo capsules FID #748-17, Lot No. 0034

STUDY DESIGN: This was an observer-blind, placebo-controlled, parallel-group study of the
interaction, under steady-state conditions, between phenytoin and dofetilide after multiple
dosings. All subjects were to receive phenytoin sodium, 300 mg (equivalent to 274.8 mg
phenytoin) od from Day 1 through Day 15. Plasma concentrations of phenytoin were then
determined. Subjects with trough plasma concentrations between 8 and 20 u/ml were entered
into the next phase of the study. The dose in the remaining subjects was adjusted once only, -
either upwards or downwards to achieve a plasma phenytoin concentration of 8-20 u/ml, and
dosing at the adjusted dose was continued for 12 additional days after which time subjects with
the desired plasma concentrations were randomized to the next phase. If plasma levels were
again outside the 8 and 20 p/ml range, the subject was discontinued from the stiidy. One
randomized group received phenytoin sodium od for 15 days and dofetilide bid for 16 days.
The second randomized group received phenytoin sodium od for 15 days and placebo bid for
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16 days. Complete pharmacokinetic and pharmacodynamic evaluations were done on Days
15(27) and 30(42) depending on initial duration of phenytoin sodium dosing. On days 15(27)
and 30(42) plasma samples were collected from each subject at Oh (just prior to study drug
administration), and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16 and 24 hours after dosing.
Additional samples were collected at 36, 48, 72, and 96 hours after the last phenytoin sodium
dose. To confirm steady-state concentrations of phenytoin, additional blood samples (Cmin)
were collected on days 12-15 and 27-30(39-42) before the administration of the moming dose
of the study drug. On Days 15(27) and 30(42), 0-24 h urine samples were collected and the
volume measured. Ten mL aliquots of the pooled collection for each subject were frozen and
stored at -20°C prior to analysis of total p-HPPH (5-(p-hydroxyphenyl)-5-phenylhydantoin),
free and conjugated forms. Plasma samples were stored at -20°C until analyzed.

ASSAYS:

-

DATA ANALYSIS:

The pharmacokinetic parameters (Cmax, Tmax, AUC,) for phenytoin, total amount of the
phenytoin metabolite, p-HPPH, excreted in the urine over the collection interval, and the ratio
p-HPPH/AUC! during phenytoin sodium alone compared to phenytoin sodium + dofetilide
500mcg bid, and phenytoin sodium + placebo treatment arms were calculated. The area under
the change from predose effect curve (AUECt ), from predose to 24 hours postdose, was
calculated by the linear trapezoidal rule for the QTc interval and PR intervals determined from
the Expert Lead II ECG rhythm strips. Emax, the maximum- increase in QTc and the
maximum decrease in PR, was obtained directly from the data.

RESULTS: Tables 1-3 and Figures 1-4 summarize the data obtained from the study.
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FIGURE 3

DOFETILUDE PROTOCOL 006
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CONCLUSIONS: For the phenytoin sodium + dofetilide and the phenytoin

sodium + placebo treatment groups, no statistically significant differences between

Day 30(42) and Day 15(27) were found for the ratios of AUCt and Cmax, nor for the
differences of Tmax or excretion percentage within treatment groups.

A comparison between Day 30(42) versus Day 15(27) ratios for AUCt and Cmax between
the two treatment groups showed no statistically significant difference. No statistically
significant difference was found for excretion percentage (p=0.9642), but there was a
statistically significant difference found for Tmax (p = 0.0369) that was judged o be
clinically unimportant.

For both QTc and PR, a comparison of the differences between Day 30(42) and Day 15(27)
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values within each treatment group showed no statistically significant difference for either
AUECt or Emax. Comparison of the difference in QTc changes between the two treatment
groups also showed no statistically significant difference for either AUECt or Emax. The
lack of statistical significance between the two groups for QTc may be due to the
counteracting effect of phenytoin on dofetilide and/or to the large variability seen in these
normal healthy volunteers. It should be noted that the steady state baseline QTc in the
group treated with dofetilide was higher than in the group treated with placebo.
Comparison of the difference in PR changes between the two treatment groups showed a
statistically significant difference for both AUECt and Emax.

In summary, dofetilide at a steady dose of 500mcg bid, had no clinically significant effect
on the steady state pharmacokinetics or pharmacodynamics of phenytoin.

APPEARS THIS WAY
ON ORIGINAL

-t
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DOFETILIDE-CIMETIDINE/RANITIDINE INTERACTION STUDY
STUDY 115-253 VOLUMES: 1.39 - 1.40

INVESTIGATOR AND LOCATION: [

STUDY DATE: April - July 1995

RATIONALE: Cimetidine, a histamine H2-antagonist, has recently been shown to interact
with dofetilide leading to an increase in plasma concentrations of the latter of approximately
50% (Pfizer study 115-004) presumably as a result of interference with the renal clearance of
dofetilide. This is a potentially significant interaction as significant increases in dofetilide
plasma concentrations would increase the risk of proarrhythmia due to excessive QT
prolongation. Dofetilide clearance suggests involvement of both glomerular filtration and
tubular secretion. Cimetidine competes for active tubular secretion and inhibits the cytochrome
P450 oxidase system. Cimetidine has recently been approved as an over-the-counter
medication at a lower dose (200mg daily) than is currently prescribed (800mg daily). One of
the aims of this study is to investigate the effects of a lower dose of cimetidine (100mg bid) on
the pharmacokinetics and pharmacodynamics (i.e. change in QTc) of dofetilide.

Ranitidine is another commonly prescribed histamine H2-antagonist which competes for active
tubular secretion with cimetidine and hence may well interact with dofetilide. Ranitidine
differs from cimetidine in that it has a greatly reduced effect on the cytochrome P450 oxidase
system. Therefore, there was a need to characterise the effects of co-administration of
ranitidine on the pharmacokinetics and pharmacodynamics of dofetilide in a young healthy
population.

Study Objective: To determine the effects of cimetidine and ranitidine on the disposition of
dofetilide; to evaluate the effect of any alteration of the pharmacokinetic profile of dofetilide
on its pharmacodynamics as assessed from QTc intervals; to determine the effects of
cimetidine and ranitidine on QTc intervals in the absence of dofetilide and to evaluate the
safety and toleration of dofetilide whilst being given concurrently with cimetidine and
ranitidine..

Drug Formulations:

Dofetilide 500mcg oral capsule (FID S00145AB, lot 2958-187)
Cimetidine 400mg oral tablet (lot 3713-099)

Cimetidine 100mg oral tablet (lot 3713-100)

Ranitidine 150 mg oral tablet (lot 3713-101)

Placebo oral tablet (FID 0766, lot 736-45X).

STUDY DESIGN: -

This was an open, placebo controlled, randomised, four-way crossover study. Subjects
received cimetidine (C) (100mg b.i.d. and 400mg b.i.d.), ranitidine (R) (150mg b.i.d.) or
placebo during four treatment periods of four days each with a single dose of dofetilide (D)
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(500mcg) on Day 2. Treatment periods were separated by an interval of one to two weeks.
Dofetilide pharmacodynamics and pharmacokinetics were derived and compared between the
treatment groups. Laboratory safety tests, electrocardiographic and haemodynamic
measurements were repeated at intervals up to 48 hours after the completion of dosing. On
Day 2 of each treatment period blood samples (4ml) were collected at time O (pre-dose) and at
0.5,1,1.5,2,3,4,6, 8, 10, 12 (immediately prior to evening dose), 16, 24, 36, 48 and 72
hours post dose. Urine samples were collected from -12-0, 0-12, 12-24, 24-36 and 36-48
hours post dofetilide dose. Urine and plasma samples were stored at -20°C until analyzed.

On Day 1 of each treatment period duplicate 3-lead ECGs were performed at time 0 (pre-dose)
and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12 and 16 hours post dose. Then on Day 2, duplicate
3-lead ECGs were performed at time O (prior to the dofetilide dose) and at 0.5, 1, 1.5, 2,
3,4, 6, 8, 10, 12, 16, 24, 36, 48 and 72 hours post dose.

ASSAYS:

DATA ANALYSIS:

AUC, Cmax, Tmax, and Kel were computed. Renal clearance (CLr) of dofetilide was
determined on Day 4 as Ae(0-12)/AUC(0-12) and on Day 10 as Ae(0-24)/AUC(0-24). The
maximum change in QTc (Emax) and the area under the QTc versus time curve (AUEC) was
calculated up to 12 hours post dose. QTc interval values were computed for each subject from
the recorded values of the QT interval and the RR interval using Bazett's formula. ANOVA
was performed on the parameters.

RESULTS: Tables 1-2 and Figures 1-5 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.

-t
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Table 1: Pharmacokinetic Results (Mean 1 SD)

Mean Dofietilide Parameters: c100 C400 R150 Placebo
Cmax (ng/ml) 227+047  265+066  209+036 2052030
Tmax (h) 1.3+0.5 1.8+09 1.9+0.7 1.8+08
AUC (ng.hml) 236124 31.5+58 216 +£2.7 21.3x22
AUC(0-48) (ng.h/m}) 233429 209+52 205+26 206123
Total Oral Clearance (ml/min)  364.1+482 287.0+50.0 4133+516 4004 +464
Renal Clearance (ml/min) 2375+350 18431345 203.1+56.1 273.7 +38.7
Non-renal Clearance (m¥min) 1283+286 10271272 121.7+£8527 13531307
Kel (h) 0068+0010 006210010 0.078+0012 0.078+0.007
Ratio between means Dofstilide/C100 - DofetilideAC400 - Dofetilide/R150 -
(90% C.Ls): Dofstiide/Placebo Dofatilide/Placebo Dofstilide/Placebo
Cmax 100.6% (101.8,1180) 126.8% (117.8,136.6) 101.4% (94.2, 109.2)
AUC(0-48) 112.7% (108.7,116.8) 143.9% (138.8, 149.2) 99.2% (95.7, 102.9)
Renal Clearance 87.7% (82.7, 82.8) 65.6% (60.7, 706)  106.7% (101.7, 111.7)
Non-renal Clearance 93.6% (83.7, 103.6) 75.6% (65.8, 85.4) 89.6% (79.9, 99.4)
Kel 86.9% (82.0, 91.7) 81.2% (76.0, 86.3) 101.1% (96.2, 106.1)

Table 2: Pharmacodynamics Results (Mean + SD)

Max. change from baseline:

QTc on Day 1 (msec) 11.7+168 152+152 103x+17.9 1481174
QTc on Day 2 (msac) 4571134 498+ 150 405+ 149 374176
AUEC Change from baseline:

on Day 1 (msec.h) 73411262 -3R.7+882 80912140 -33.0x+1758
on Day 2 (msec.h) 2654+1604 2893+1501 2245+1447 223.1+1689
Slope (msec/ng/mi) 1853 + 442 1708 +4.47 19.27 +4.93 18.54 +£3.79
Comparison: Dofetilide/C100 - Dofetilide/C400 - Dofetitide/R150 -
(adjusted means) Dofetilide/Placebo Dofetilide/Placebo Dotetilide/Placebo
Diff. between means Diff. p-value Diff. p-value Diff. p-value
Max. change from 8.3 0.0442 123 0.0034 3.0 04548
baseline QTc on Day 2

AUEC Change from 423 02138 66.2 0.0541 14 0.9663

baseline QTc on Day 2

-_w
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Figure 5:

Conclusions: Cimetidine 400mg caused a reduction in elimination arising from a statistically
significant decrease in the renal clearance of dofetilide and a modest reduction in non-renal
clearance. Thus exposure to dofetilide increased when dosed with cimetidine 400mg: mean
AUC(048) was statistically significantly increased as well as mean Cmax. Cimetidine 100mg
caused a much smaller reduction in elimination arising from a modest decrease in the renal
clearance of dofetilide. No clinically or statistically significant differences in renal or non-renal
clearance were observed with ranitidine 150mg when compared to placebo.
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A single dose of ranitidine 150mg or cimetidine 100mg alone did not significantly
affect QTc. Thereafter, when dofetilide was dosed, QTc increased in line with
increases in dofetilide plasma concentration. The change in maximum QTc after
cimetidine 400mg was statistically significantly larger than the change observed with
placebo. After ranitidine 150mg the QTc response was similar to the response after
placebo. Neither cimetidine nor ranitidine altered the sensitivity of QTc prolongation to
dofetilide.

These results indicate that there would be no clinically significant interaction in the
combination of ranitidine with dofetilide.

PPEARS THIS WAY
A" ON ORIGINAL

-
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DOFETILIDE-AMLODIPINE INTERACTION STUDY
STUDY 115-25§ VOLUME: 2.61 PAGES: 1-328

INVESTIGATOR AND LOCATION: [

STUDY DATE: August - November 1996

RATIONALE: A significant proportion of patients who would benefit from treatment with
dofetilide will already be receiving long term treatment with amlodipine, a widely prescribed
calcium channel blocker used for the treatment of hypertension. Dofetilide is the compound
with the narrower therapeutic window, compared to amlodipine, and it is important to assess
the effect of multiple dose amlodipine on the pharmacokinetics and pharmacodynamics of
dofetilide.

Study Objective: To investigate the effect of multiple dose amlodipine on the steady state
pharmacokinetics and pharmacodynamics of dofetilide and to investigate the safety and
toleration of co-administering the combination.

Drug Administration:

Dofetilide 250mcg capsules; FID No. S0011AB, Lot No. 4469-077
Amlodipine 10mg tablets; FID No. 0712, Lot No. 4503-077
Identical placebo tablets; FID No. 0766, Lot No. 4503-076

STUDY DESIGN:

This was a double-blind, randomised, placebo-controlled, two-period, parallel group study.

In study period 1, all subjects received dofetilide twice daily for 4 days with a single dose on
Day 5. In study period 2, 12 subjects received amlodipine for 12 days and 13 received placebo
for 12 days. From Day 8, all the subjects were co-administered with dofetilide. Dofetilide
pharmacokinetics were assessed at the end of each study period from plasma and urine
samples. Dofetilide pharmacodynamics were assessed at the end of each study period by ECG
evaluation.

ASSAYS:
=

-
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DATA ANALYSIS:

AUC, Cmax, Tmax, CL/F, CLr and Kel were computed. The maximum change in QTc
(Emax) and the area under the QTc versus time curve (AUEC) was calculated up to 12 hours
post dose. ANOVA was performed on the parameters.

RESULTS: Tables 1-3 and Figures 1-6 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.

Table 1: Pharmacokinetic Results

Dofetilide 500meg bid + Arﬂodipine Dofetilide 500meg bid + Placebo

Mean £ SD Period 1, Day 5* Period 2, Day 12 Period 1, Day 5* Period 2, Day 12
AlUCtau* (ng.h/ml) 26.05+3.63 26.41+3.18 2484 + 361 24.60£3.19
Crmax* (ng/ml) 34620.62 3.58:049 3132040 327057
Tmax® (h) 1.294043 1.50¢ 0.56 1962 0.50 1.67+0.39
CUF®(Uh) 19.37 1277 19.06 232 20334292 2040262
CL® {ih) 8.8313.27 8.342229 88613.46 B.56+ 4.07
CLnt/F® (/h) 10.54 + 4.44 10.72+2.34 1147 £ 4.19 11.84 £3.26

* geometric mean, ® arithmetic mean * Dofetilide only

Table 2: Pharmacodynamic Results
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Table 3:
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CONCLUSIONS: Steady state dofetilide concentrations were achieved by the third

day of dosing in each study period and steady state amlodipine concentrations were achieved
by the sixth day of study period 2. The pharmacokinetic parameters for dofetilide measured on
Day 5 of study period 1 were similar to those measured on Day 12 of study period 2 after
co-administration with either amlodipine or placebo. Between treatment comparison of the
ratio/difference of these pharmacokinetic parameters did not indicate statistical significance
apart from the comparison of the difference in time of maximum plasma concentration

(p _ 0.0001). The difference between groups was minor, not clinically significant and unlikely
to have arisen as a consequence of co-administration with amlodipine.

Changes in digitised QTc from baseline showed considerable variation between subjects. On
Day 5 of study period 1 and Days 7 and 12 of study period 2, both groups of subjects had
similar changes in AUECtau and Emax. On Day 12 of study period 2, none of the differences
in AUECtau or Emax between groups that received either amlodipine or placebo co-
administered with dofetilide were statistically significant. ~

In summary, co-administration of amlodipine with dofetilide has no clinically significant
effect on dofetilide pharmacokinetics and pharmacodynamics

=
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DOFETILIDE-THEOPHYLLINE INTERACTION STUDY
STUDY 115-009 VOLUMES: 1.34-1.35, 2.15

INVESTIGATOR AND LOCATION: l/ y

STUDY DATE: August - December 1993

RATIONALE: Theophylline is extensively metabolized in the liver, and like dofetilide, this
process involves isozymes of the P450 mixed function oxidase system. For a large number of
drugs including theophylline, and perhaps dofetilide, several isozymes appear to be involved in
their metabolic elimination, thus permitting the possibility of differential cross-reaction, or
overlapping substrate specificity. Theophylline may cause, or worsen cardiac arrhythmias.
Chronic obstructive airway disease for which theophylline is often prescribed can be
complicated with ventricular tachycardia or other types of arrhythmias for which dofetilide
may be indicated. Thus, the potential for combined use of both agents in pharmacotherapy
exists in clinical practice.

Study Objective: To examine the effects of administration of theophylline on the steady-state
pharmacokinetics and pharmacodynamics of dofetilide in normal volunteers, and to assess
safety and toleration during concurrent administration of the two drugs.

Drug Administration:

Dosage Forms Dofetilide capsules: 500mcg FID# 0964, Lot No. 503-20
Theophylline (Theo-Dur) tablets: 450mg Key Pharm, Lot No. ED-O-165-693
Placebo tablets: FID# GOO085AA, Lot No. ED-G-089-392

STUDY DESIGN: ‘ '

This was an observer-blind, randomized, placebo controlled, parallel group study. Dofetilide
500mcg was administered bid from Day 1 through the AM dose on Day 10. On Day 6 the
subjects were randomly assigned to also receive either theophylline (as Theo-Dur) bid q 12h
(Group A) or placebo bid (Group B) for 6 days. Pharmacokinetic and pharmacodynamic
evaluations were performed following moming dofetilide administration on Days 5 and 10. To
confirm steady-state concentrations of dofetilide and theophylline, blood samples (Cmin) were
also collected on Days 3, 4, 5, 8, 9 and 10 before the administration of the moring dose.

ASSAYS:
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DATA ANALYSIS:

AUC, Cmax, Tmax, CL/F, CLr and Kel were computed. The maximum change in QTc
(Emax) and the area under the QTc versus time curve (AUEC) was calculated up to 12 hours
post dose. ANOVA was performed on the parameters. ‘

RESULTS: Tables 1-4 and Figures 1-3 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.

Table 1: Pharmacokinetic Results: Pharmacokinetic parameters (mean+SD)

Group A Group B
Dofetilide Dof + Theo Dofetilide Dof + Placebo
(Day 5) (Day 10) (Day 5) (Day 10}

AUCt (ng-h/mL)* 19.6£3.1 22413 .4 19.243.4 17.9+4.3
Cmax (ng/mL)* 2.4140.42 25540.43 2.36£0.40 2.15+0.58
Tmax (h)** 27413 27418 2.3:0.9 2.4+1.4
CLr (mL/min)** 332 6+51.6 278.0157.0 339.2486.1 395.5+136.2
Kel (h")"" - 0.0571+0.0058 - 0.058410.0083
T1/2 (h)* - 12.1 - 11.9

* Geometric means
** Arthmetic means

_w
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Table 2: Analysis of Pharmacokinetics Data
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Table 3: Pharmacodynamic Results: PD parameters (mean+ SD)

DOFEIILIDE PROTOL 008 -
SWetAlY eF ARALYSIS @F DAY 10 VERSUS BAY 3 CRANOE DN EXPEXT 15D IT QTC
................................................................. Py i S oo bl
Canpaniom
Treaxtmant Dag $ Bag 10 9% Confidenee Limice (p+valua)
Deterilida 500 mag BID* Theephylliae Dllteranee
axee 143.33 "0 -34.¢8 €-880.4, 151.8) » = o0.4037
Cmate 2) 8.2 223.82 .” 06 28
] . ¢
Bma - Mead 25.40 9.8 T .9.60 C-77.5, 0.1 »=0.8308
Cuatie) 6.D. 25.19 13" 3.0
x 1 1 1
Defetdlide 300 mag BID* Plaatde Diffearanas
~Toe Heas 137,34 16421 2¢.77 -I.2, I97.D)
(ot 2) 5.D. .00 1.1 13.91
| I [ 1t
Bt Nean 9.0 ”.5e 1.0 ¢ -40.2, 32.9)
Cnate) $.D 1.0 1618 2.3
H 0 13 [t
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Table 4. Theophylline Predose Plasma Concentrations (Cmin)

Theophylline Concentrations Ig/ml) on Days
8 9 10
Mean 11.6 11.7 12.6
SD 2.9 31 2.7
CV(%) 25 26 21
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CONCLUSIONS: The concomitant administration of theophylline and dofetilide resulted in
increases in mean dofetilide AUCt and Cmax values of 14+9% and 6+12% (mean % change
+ S.D.), respectively. For the placebo control group decreases in mean AUCt and Cmax of
7+9% and 9+15%, respectively, were observed. These within-group changes were not
statistically significant (90% confidence intervals on the ratios include 100%). There were also
no statistically significant within-group differences in CLr. In contrast, the between-group
differences in Day 10/Day $§ ratios of AUCt and Cmax and in Day 10 minus Day 5 differences
for CLr were statistically significant (p values were 0.0216 or less). Conversely, no
statistically significant changes were observed for Tmax either within (90% confidence
intervals on the differences include 0) or between (p=0.984) the treatment groups.
Co-administration of theophylline was not shown to have a significant effect on the
pharmacodynamics of dofetilide as assessed by QTc intervals. No statistically significant
changes in AUECt or Emax between Day 10 and Day 5 either within or between the

treatment groups were observed. However, the variability in QTc was high. Given that the
study was not powered on QTc but on AUC, which has low variability, it is not surprising
that no differences in QTc between treatment groups were observed. Also, in this study

there was no apparent relationship between the pharmacodynamics (QTc) AUECt, Emax

and AUC or Cmax, which might be explained by the high variability in QTc and that only

one dose strength of dofetilide was given.
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DOFETILIDE-THEOPHYLLINE INTERACTION STUDY

STUDY 115-009 VOLUMES: 1.36-1.37, 2.16

=

STUDY DATE: August - December 1993

INVESTIGATOR AND LOCATION:
)

RATIONALE: Theophylline is extensively metabolized in the liver, and like dofetilide, this
process involves isozymes of the P450 mixed function oxidase system. For a large number of
drugs including theophylline, and perhaps dofetilide, several isozymes appear to be involved in
their metabolic elimination, thus permitting the possibility of differential cross-reaction, or
overlapping substrate specificity. Theophylline may cause, or worsen cardiac arrhythmias.
Chronic obstructive airway disease for which theophylline is often prescribed can be
complicated with ventricular tachycardia or other types of arrhythmias for which dofetilide
may be indicated. Thus, the potential for combined use of both agents in pharmacotherapy
exists in clinical practice.

Study Objective: To examine the effects of concurrent administration of dofetilide to steady-
state, on the steady-state pharmacokinetics and pharmacodynamics of theophylline in normal
volunteers, and to assess the safety and toleration of the combination.

Drug Administration:

Theophylline (Theo-Dur) tablets: 450mg Key Pharm, Lot No. ED-O-165-693

Dofetilide capsules: 500mcg FID# 0964, Lot No. 503-20

Placebo capsules: FID# 0034, Lot No. 748-17

STUDY DESIGN: ]

This was an observer-blind, randomized, placebo-controlled, multi-dose, parallel group study.
Theophylline (Theo-Dur) was administered bid q 12h from Day 1 through the AM dose of Day
10. On Day 6 the subjects were randomly assigned to receive in addition either dofetilide bid q
12h (group A) or placebo q 12h (group B) for 6 days (Days 6-11). Pharmacokinetic and
pharmacodynamic measurements were taken following morning administration of theophylline
on Days S and 10. Theophylline plasma concentrations were monitored on Days 5 and 10 at 0
(just prior to AM dosing), and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10 and 12 hours. Additional
concentration measurements were obtained at 16, 24, 36, and 48 hours post Day 10 AM
dosing. To confirm steady-state concentrations of theophylline and dofetilide, blood samples
(Cmin) were also collected on Days 3, 4, S, 8, 9, and 10 for theophylline, and on Days 8, 9,
and 10 for dofetilide before the administration of the morning dose.

ASSAYS:
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DATA ANALYSIS:

AUC, Cmax, Tmax, were computed for theophylline. The maximum change in QTc (Emax)
and the area under the QTc versus time curve (AUEC) was calculated up to 12 hours

post dose. ANOVA was performed on the parameters.

RESULTS: Tables 1-3 and Figures 1-3 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.
Table 1a. Dofetilide Predose Plasma Concentrations (Cmin)

Dofetilide Concentrations (ng/ml) on Days

8 9 ) 10
Mean L.15 1.05 1.10
SD 0.23 0.18 0.18
CV(%) 20 17 16

-_w
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Tabie 6.1 Summary of Theophylline Pharm acoldnetic Parameters Fallowing Muttipie Oral
Administration of 450 mg Theo-Dur Q. 12 h Prior to (Day §) and Following
(Day 10) Muttipie Doses of Dofeblide 500 g . 2 h or Placebo q. 12hin
Heathy Male Subjects
(Ctinical Stugy #115-009-9599, Phammaco-LSR, Austin, TX)

bwe
Treatment N AJC(0-12)¢ Cmaxt Tmax
(pgevml)  (ug/mi) )
Theo + Dar2 17 Mean 1760 16.90 52
SD 498 $65 15
CVI%) 28 33 31
Theo +Pbot 17 Mean 1663 1647 52
SO LTA 325 14
CVI%) 23 20 28
par 10
Treatment N AUC(0-12° Cmax®  Tmax Kel TH
{pgevml) (pgamt)  (h) ol ()
Theo + Dord 17 Mean 1543 14.59 48 00966 72
sD 400 396 22 00175 -
ovVI%) 2 27 a7 18 -
Theo + Pbo® 17 Mean 1510 15.23 50 00916 75
) 292 302 20 001N -
CVI%) 19 20 40 15 -

Table 2:
SMARY OF ANALYSIS OF DAY 10 VERSUS DAY S GUNCE IN THEREYLLINE PRARACOKINETIC PARANETERS
"""""""""""""" Vitin Tesatmtnt  Between Treatmnt
. Comparison Camparison
Tretatmant Day 5° Day 10° 90X Cenfidence Limics (p- value)
ehseseseccenetettttecescecetanteesetnccetaseescstiecetatanreosecseanyRassatesarseetecicacceasrtasenceccserttasesetseattassseinsnnns
Theephylline ¢+Deferilide SO0 meg 3ID acio
AUCe Mean 125.96 156.20 .08 C $9.24, 129.8X) P ™ 0.2746
(meg A/ nly §.D. \9.03 40.00 0.20
] 12 17 12
Coanx Nean 16.90 14.59 8.96 ( &9.9%, 169.5%) P "= 0624
Cmcg fal) 5D 5.68 3.9 0.2?
n 17 1 ¥ 17
Differanct
Tmax Nean 5.1¢ 4.62 «0.36 < 4.9, 2.9) P = 0.6852
[ M) $.D 1.39 2.36 2.52
x 1? 1?7
Taecphylline +2lacebe Racio
AUCt Nean 166. 12 156.96 0.%4% ¢ 22.0%, 1232.8%)
(mcg . h/mld S.D. 22.30 29.19 0.13
| 1? 1 1?
Cmax Hean 16.& 15.13 0.92 ¢ 69.1%, 123.8%)
C(mcg fal) £.D. 3.8 2.02 0.16
) | 17 17 12
Diffesence
Twmax Hean 5.19 &9 -0.21 ¢ -6.6, .0
Le M) 8.D. 1.42 i1.08 2.5
| 12 1 1?
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Conclusions: Systemic exposure to theophylline, as measured by AUCt and Cmax, was not
significantly affected by concurrent administration of dofetilide in healthy male subjects
studied under steady state conditions. The mean Cmax and mean AUCz decreased 16%, and
14%, respectively, in the group who received dofetilide, and 8% and 6%, respectively, in the
group who received placebo. There were also no statistically significant differences for the
Day 10/Day $§ ratios for AUCt (p=0.2746) or Cmax (p=0.4334) between the two treatment
groups.

The heart rate pharmacodynamics (AUECt and Emax) of theophylline upon concomitant
administration with dofetilide did not change significantly either within (the 95% confidence
intervals on the differences include 0) or between the treatment groups (p = 0.4009).
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DOFETILIDE-GLIBENCLAMIDE INTERACTION STUDY
STUDY 115-011 VOLUMES: 1.38 & 2.17

INVESTIGATOR AND LOCATION: ( N

STUDY DATE: July - October 1994

RATIONALE: Glibenclamide (Glyburide) is a second generation, long-acting sulfonylurea. In
addition to its hypoglycemic activity, glyburide has a modest diuretic effect in man. Recently,
glyburide has been shown to possess a K-ATP channel blocking property, resulting in
prolongation of the action potential duration. Concurrent administration of glyburide to
patients receiving dofetilide could potentiate the pharmacodynamic action of dofetilide,
resulting in increased incidence of proarrhythmia.

Glyburide is extensively metabolized in man, and is eliminated in equivalent amounts as
inactive metabolites by both the liver and kidneys. Since renal elimination accounts for

about 70% of the elimination of dofetilide, there is a potential for a pharmacokinetic
interaction of dofetilide with glyburide. Such an interaction could also potentiate the
pharmacodynamic effect of dofetilide.

It is conceivable that a diabetic receiving a sulfonylurea such as glyburide could suffer from
an arrhythmia for which dofetilide is indicated. Consequently, it is necessary to

characterize the effects of co-administration of glyburide on the steady-state
pharmacokinetics and pharmacodynamics of dofetilide in a young healthy population.

Study Objective: To assess the effects of multiple doses of glibenclamide (glyburide) on
the pharmacokinetics and pharmacodynamics of steady-state dofetilide in healthy young
male volunteers. In addition, to evaluate the effect-af any alteration of the pharmacokinetic
profile of dofetilide on its pharmacodynamics assessed from QTc intervals.

Drug Administration:

Dofetilide capsules: 500mcg, FID 0964, Lot No. 503-20
Glyburide tablets: 5mg, FID Upjohn, Lot No. ED-0-210-694
Placebo capsules: FID 0034, Lot No. 74845

Placebo tablets: FID G00434AA, Lot No. ED-G-006-194

Dosing Individual treatments were as follows:

(A) Dofetilide, 500mcg bid (q.12h, AM only on day 4) plus placebo tablet,

AM only, for 4 days.

(B) Placebo capsule, bid (q.12h, AM only on day 4) plus glyburide, Smg,

AM only, for 4 days.

(C) Dofetilide, S00mcg bid (q.12h, AM only on day 4) plus glyburide, 5mg,

AM only, for 4 days. - *

STUDY DESIGN:
This was an observer-blind, placebo-controlled, randomized, three period,
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three treatment, six sequence, multi-dose crossover study. Study drugs were administered

on days 1-4, 6-9, and 11-14. Only the AM dose of study drugs was administered on days 4,
9, and 14. No study drugs were administered on days 5 and 10. Measurements of

dofetilide pharmacokinetics and pharmacodynamics were taken following morning
administration of study drugs on days 4, 9, and 14. Dofetilide plasma concentrations were
monitored on days 4, 9, and 14 at O (just prior to AM dosing), and at 0.5, 1, 1.5, 2, 3, 4, 6,
8, 10, 12, 16, 24, 36, and 48 hours after study drug administration. Urine dofetilide
concentrations were obtained from all urine samples collected during the 24 hours following
study drug administration on days 4, 9, and 14.

ASSAYS:

DATA ANALYSIS:
AUC, Cmax, Tmax, CLr and Kel were computed. -The maximum change in QTc¢ (Emax) and

the area under the QTc versus time curve (AUEC) was calculated up to 12 hours post dose.
ANOVA was performed on the parameters.

RESULTS: Tables 1-3 and Figures 1-4 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.
Table 1: Pharmacokinetic Results (Mean+SD)

PK Parameter Dofetilide alone Dofetilide + Glyburide
AUC(0-12) ng.h/ml 27.7+4.4 27.6+4.1

Cmax ng/ml 3.7+£0.7 3.7+0.8

Tmax h 1.610.9 2.0+0.9

Kel h'! 0.07740.011 0.074+0.013

Tin h 9.2+1.5 9.7+1.7 -

CLr ml/min 251.5151.8 262.4146

122




aan Plasme Cona rphet

(1)

Figure 3: .

123

Table 2:
AVALYSIS OF DOFITILIDE PRAMG COKDETIC MRMMETERS SROOURY
Phawmcekin@tic
Pazamater Comparisan 90K Comfidence Limite
ecvesvessseacenssssrerconsnns ceeercsraccsconcse "'.l.. ..;;. tie crerecmveen
AUCt Cng.h/ml) D+ QGes.D¢+? 27.38 ws. 22.2% 99.6% ¢ 95.0%, 108.2%)
CGuax Ong/mld D*Gee.D+? 3.68 wvs. 9.6% 100.7% ¢ 93.6%, 109.4%)
AMyuscod Avithmatic Miss Diffasenat
Tman Ch) D4*Gue.D¢?P 2.0 we. 1.6 0.6 ¢ -0.2, 0.9
xel (M D+ Guwe.D¢P 0.0239 ws. 0.0220 -0.0021 €-0.0063, ©.0000)
Ly Gal/min) D+ Guc.D+? 202.99 wvs. 251.46 10.9¢ ¢ 2.37, 19.25)
Table 3:
ANALYSIS OF PHARNACCOVNANIC PAMAMETERS SUMCARY - EXPERT LEAD II QIC
Phaowacedynanic
Paraméiter Cemparisen P5% Canfidence Limitce
Tt T ajuated Aritimatic Moeme Difference
AUECt (mate .h) D¢+ Gws. D+> 202.99 ws. 132.21 A5.18 ¢ -67.90, 150.286)
D¢ G ve. G+ 202.3¢ wvs. 01.37 118.¢2 < 3.74, 221.90)
Emax Omzee) D4+ Cvwe D+? 03.89 wva. A2.50 1.39 C 7.0, 10.62)
D¢ Gws G¢P $3.89 v». 28.09 18.0¢ ¢ 68.03, 22.2:0)
Rorew L Uean Rewre of Dobiide: CL oI5 ug Tuice Dely AGURE 2
or Four Duys With 50! Wahout § %) Qiybustts Dully DOFENIUDE PROTOCOL O11
Yy H5-01 658 Ox Auh, T MEAN EXPERT LEAD § QTC CHANGES FROM PRE-DOSE FOR EACH TREATMENT
'Y
i »4
e I
é h.. ! o
‘0ig.
l.;;‘. & w
i l
...,,." .
:‘.l:.‘ -
tag,
unx‘,.“ --
. v v v T v - v v T A g —— A T
'l-...__“. (] ) s 3 . ] L] ’ ] . " °
S, Hawrs Pust dvee
e Uik,  @—9-® 848 99 8ef w—v—a Cof
] » - -
e il




EXPERT LEAD 11 QTC OVER TIME ~ DOFETILIOE 500 MCG BID + PLACERO

|
8‘“.
Figure 4:

EXPERT LEAD # QTC OVER TIME —~ CLYBURIDE + PLACEBO

CONCLUSIONS: The concomitant administration of glyburide had no effect

on the pharmacokinetic parameters of dofetilide, including its renal excretion. In addition,

no statistically significant differences were found in comparing the QTc intervals (by

AUECt and Emax) for dofetilide + glyburide versus dofetilide + placebo. A statistically
significant increase in the QTc interval was found when comparing dofetilide + glyburide
versus glyburide + placebo. Plasma concentrations of dofetilide appeared to be linearly
related to QTc prolongation. Coadministration of glyburide and dofetilide did not result in a
change in the dofetilide plasma concentration QTc relationship. In summary, concomitant
administration of Smg glyburide with 500mcg dofetilide did not affect the pharmacokinetics or
pharmacodynamics of dofetilide. .

-

RENAL IMPAIRMENT STUDY
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STUDY 115-219 VOLUME: 1.28
INVESTIGATOR AND LOCATION :( B
STUDY DATE: September 1993 - April 1994

RATIONALE: The pharmacokinetics of dofetilide indicate that over 60% of the drug

is excreted unchanged via the kidneys, but it is not known if there is a similar reduction in
drug clearance with progressive renal impairment. This study was designed as a pilot
investigation to assess the pharmacokinetics and pharmacodynamics in renally impaired
patients in order to optimise the design of a more extensive study (115-400).

Study Objective: This pilot study was designed to assess the inter-subject variability in
pharmacokinetics and pharmacodynamics of a single, oral dose (500mcg) of dofetilide in
patients with impaired renal function and to examine safety and toleration in this population.

Drug Administration:
Dofetilide capsules: 500mcg, FID 0964, Lot No.842-49,

STUDY DESIGN: :

This was an open, pilot study to evaluate the influence of renal impairment on the
pharmacokinetics, pharmacodynamics and safety of a single, 500mcg oral dose of

dofetilide in six subjects with severe renal impairment (CLcr < 20ml/min but no dialysis) and
five with moderate impairment (CLcr 20-40ml/min). Blood samples (4ml) were collected
before dosing, then at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8, 10, 12, 18, 24, 36, 48, 72 and 96 hours
after dosing. Total urine output was collected during the periods 0-24, 24-48, 48-72, and 72-
96 : - :
hours after dosing,

ASSAYS:

-

DATA ANALYSIS:
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AUC, Cmax, Tmax, CL/F and Kel and QTc were computed. Data from this study were
compared with those from Studies 244 and 229 which were conducted with normal, healthy

subjects.

RESULTS: Tables 14 and Figures 1-4 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.

-
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Table 3: Dofetilide free fraction in plasma from volunteers and renallv impaired
patients measured bv equilibrium dialvsis and ultrafiltration

Table 4: Dofetilide free fraction in control humai plasma with and without added albha-
1 -acid glycoprotein (AAG)
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Conclusions: Comparison of the pharmacokinetic data from this study

with those from a normal population (Study 244) indicated that there was increased
exposure to, and reduced apparent clearance of dofetilide in this patient population. The
decrease in apparent clearance was greater than would be predicted and may have been

due to a concomitant unexplained decrease in metabolic clearance. It was noted that the
apparent clearance was proportional to creatinine clearance. Using these data, it was
predicted that exposure would fall within normal limits by halving the dose or doubling the
dose interval for those patients whose creatinine clearance fell within the range

20 - 40ml/min, with further, similar dosing changes for patients with lower clearance.

The maximum increase in QTc was not different between subjects with renal impairment
and a normal population (Study 229), but the time to, and recovery from the maximum
effect was extended in the patient population. Thus, the slope of increases from baseline

in QTc with plasma concentrations of dofetilide were essentially similar to those of the
normal population.

The increasing exposure to dofetilide with renal impairment was supported by the linear
relationship between the apparent clearance of dofetilide and creatinine clearance<Figure 2).
The apparent clearance of dofetilide gave a linear relationship with creatinine clearance (Figure
2), which fitted the equation:

CL/f = 2.81 + 0.17.CLcr, with * = 0.88
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In subjects with renal impairment it was expected that clearance would be reduced by
approximately 60% of normal and not the 3- and 5-fold levels observed. The most likely
reason for the magnitude of the reduction in clearance in the renally impaired subjects is that
non-renal (metabolic) clearance is diminished along with renal clearance. Protein binding may
be altered with renal impairment (elevated levels of alpha-1-acid glycoprotein), but dofetilide
is only 65% protein bound so protein binding is unlikely to account for the effect and there is
essentially no difference in the protein binding of dofetilide in normal and renally impaired
patients (Table 3).

The pharmacodynamic activity of dofetilide in renally impaired subjects appeared to be
similar to normal subjects. Although the maximum QTc was similar, the QTc at 12 hours
post-dose was higher in the renally impaired patients than in the normals. The slope of the
linear regression for each subject of the plasma concentration versus QTc relationship
appeared to be similar for normal subjects and renally impaired subjects (in two subjects the
slope was not well estimated). Thus, the increase in plasma concentrations of dofetilde in
renally impaired patients would be expected to be mirrored by an increase in QTec.

Therefore, on the basis of the pharmacokinetics, a reduction of dose and/or lengthening of
dosing interval would be indicated in renally impaired subjects.

APPEARS THIS w
ON ORIGINAL A

-y
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RENAL IMPAIRMENT STUDY

STUDY 115-400 Diamond RI VOLUME: 2.72
INVESTIGATOR AND LOCATION:

STUDY DATE: Jan 1995 to Jan 1996

RATIONALE: The pharmacokinetics of dofetilide indicate that over 60% of the drug

is excreted unchanged via the kidneys, Study 219 had also indicated that decreased renal
function alone did not account for the total decrease in drug clearance, implying that there was
a concomitant decrease in non-renal clearance with renal impairment. Patients with heart
failure and renal failure have been shown to have increased alpha-1-acid glycoprotein. A
further increase in protein binding with this underlying disease could reduce the

volume of distribution and may cause a decrease in non-renal clearance. DIAMOND RI
provided the opportunity to examine protein binding in this population. Renal failure is
intimately linked to cardiac disease and, based on these earlier studies with dofetilide,
individual dosing in the DIAMOND studies was adjusted according to calculated values of
creatinine clearance, on entry and during the study.

Study Objective: The primary objectives were to define the pharmacokinetics and protein
binding of dofetilide in subjects with normal and impaired renal function, here defined by
reduced CLcr, who were selected from the overall population recruited to the two main
DIAMOND studies. The secondary objective was to evaluate whether any relationship between
plasma concentrations of dofetilide and pharmacodynamic data, as indicated changes in
‘QT/QTc could be identified.

Drug Administration:

Dosage Form Dofetilide, 250mcg oral capsules (FID S00114AB Lot 2833-130 and
FID2958-069X, Lot 2833-183), and placebo as matching oral capsules

(FID S00117AA, Lot 2833-122 and FID S00117AA, Lot 2968-078).

Dosing: S00mcg bid (normal function), 250mcg bid (mild impairment) 250mcg od
(moderate impairment) unless adjusted for QTc intervals beyond

prescribed limits or adverse events.

Duration One day within the duration of the primary studies.

STUDY DESIGN:

As part of the primary studies, subjects with normal renal function were randomised to
dofetilide 500mcg bid or matched placebo capsules bid. Subjects with mild renal function
had their dose adjusted to 250mcg bid and those with moderate renal failure received
250mcg od. Further dose adjustments were also made for subjects with AF/AFI; Those with
prolongation of QTc beyond recommended limits and those who experienced adverse or
other events on their initial regimen which the investigator considered warranted a lower
dose.
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A sub-population from the primary studies of DIAMOND CHF and MI, who

were taking randomised treatment for at least one month and whose renal function was
defined by creatinine clearance (CLcr) levels as normal (CLcr>60ml/min), mildly impaired
(>40- < 60ml/min) or moderately impaired (> 20- <40ml/min) provided blood and urine
samples across a dose interval to measure concentrations of dofetilide. QT/QTc intervals
were measured throughout. On the assessment day, blood samples (4 ml) were collected at 0,
(pre-dose) 1, 2, 3, 4, 5, 6, 8, 10 and 12 hours after dosing to measure concentrations of
dofetilide. Subjects receiving the od regimen were also required to provide a further sample at
24h post dose. In addition, a second pre-dose blood sample was required to provide 3ml
plasma to measure protein binding . Urine output was collected over 12 hourly periods across
the dose interval.

ASSAYS:

DATA ANALYSIS:
AUC, Cmax, Tmax, CL/F and CLr and QTc were computed. Data from this study were
compared with those from Studies 244 and 229 which were conducted with normal, healthy

subjects.

RESULTS: Tables 1-10 and Figures 14 summarize the pharmacokinetic and
pharmacodynamic data obtained from the study.

132



Table 1:

DOFETILIDE PROTOCOL 400 - DIANOND RENAL DPAIRMENT SUR-STUDY

DOSE ADJUSTHENT SUIMARY: EVALUAMLE POPULATION

P L K L L A e I L R R L R T

DOFETILIDE DOFETILIDE DOFETILIDE
MILD MODERATE MORMAL
IMPATRMENT IPAYRIENT RERAL FUNCTIOR

PR LR R R T A R R N R TR T TPy

Number of subjects: 11 11 10
........... - N
0.50 bid ' 0 (] ? (€10.0)
0.25 bid 9 (01.9) [ ] 3 (20.0)
0.25 od 2 Us.® 11 €100.0) 1]
Table 2:

DAY *
Day 1
Day § +
Day 2 ~
Day & *

DOFETILIDE PROTOCOUL 400 - DIAMGND RENAL DPAIXMENT SUB-STUDY
. QTC SUMMARY: EVALUADLE POPUIATION

DOFETILIDE DOFETILIDE DOFETILIDE
MI1D MOERATE MORMAL
IMPATRMENT INPATIRMENT REHAL FUNCTIOH

Axrithmttic Mean 402.4 §18.7 21.3
Std. Dev. 52.¢ 32.2 7.2
X ) é 6
Range 301-448 375-459 387-660
Mdceing . L] 4
Arithmetic Mean 420.7 -~ 610.1 490.9
5td. Dev. 34.89 - 39.0 72.1
b 10 [ L)
Range 337-512 352-481 04-626
Yissing 1 3 2
Arichmetic Mean 412.9 \28.5 2.1
Scd. Dev. 63.2 &1.1 &3.0
.4 9 ) ?
Range 246-529 266-493 386-315
Missing H 2 3
Arithmetic Nean L. 9 €21.0 &30.1
$td. Dev. 68.5 &0.9 30.6
N 9 6 ?
Range 318-512 266406 $21-508
Missing 2 s 2

* Day relative to start of study therapy (day 1)
* ECG taken 2-4 hours post dose

133




Table 3:

Table 4:
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Table §:
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Table 9:

Table 10;
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Figure 3:
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CONCLUSIONS

There was a direct relationship between CLr and CLcr and between dofetilide clearance

and CLcr. The ratio between dofetilide clearance and CLer in this study (0.22x; Figure 1) was
similar to that identified in Study 219 (0.17x) indicating that the relationship does not change
with either chronic dosing or with a seriously ill population. Dose adjustments based on
calculated levels of CLer successfully reduced exposure to dofetilide in subjects from a
population with mild and moderate renal impairment from what would be anticipated for a
standard clinical dose. :

As previously observed in Study 115-219, the protein binding of dofetilide in normal patients
(62.9 £5.9) is similar to that in mild renally impaired patients (65.0+13.1) or moderately
renally impaired patients (68.018.1).

A cross-study comparison of Cmax and AUC in this population of patients with those in
normal volunteers (Studies 115-004, 115-007, 115-011, 115-255) shows that dofetilide
exposure is significantly higher in subjects with impaired renal function. Renal and oral
clearance of dofetilide are also significantly reduced in this population of patients. Therefore,
on the basis of the pharmacokinetics, a reduction of dose and/or lengthening of dosing interval
would be indicated in renally impaired subjects.

APPEARS THIS WAY
ON ORIGINAL

-w
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HEPATIC IMPAIRMENT STUDY
STUDY 115-002 VOLUME: 1.27
INVESTIGATOR AND LOCATION:
STUDY DATE: June 1993 - October 1995

RATIONALE: Hepatic impairment may modify the pharmacokinetics and pharmacodynamics
of drugs, especially those that undergo extensive metabolism. The absolute bioavailability of
dofetilide is over 90%, suggesting limited presystemic metabolism. However, the apparent
linear relationship between concentration and QTc prolongation, and between dose and
concentration, that are seen in studies in healthy volunteers suggests that dofetilide’s adverse
effects, which are dose-dependent, may be concentration-related. In young, normal volunteers,
approximately 30% of a given dose of dofetilide is excreted via non-renal routes after
metabolism. Consequently, hepatic impairment could influence the disposition and
pharmacodynamics of a drug with dofetilide’s characteristics. It is therefore important to
determine the pharmacokinetics and pharmacodynamics of dofetilide in a population of
hepatically impaired patients following single and multiple doses.

Study Objective: To determine the pharmacokinetics and pharmacodynamics of
dofetilide in patients with chronic stable hepatic impairment following single and multiple
doses. In addition, to determine the effect of hepatic impairment on these parameters by
comparison of the pharmacokinetic and pharmacodynamic profile of dofetilide in patients
with chronic stable hepatic impairment with those of an age and sex-matched healthy
group. :

Drug Administration:

Dosage Form: Dofetilide capsules: 500mcg, FID# 0964, Lot No. 503-20

Dofetilide capsules: 250mcg, FID# 0963, Lot No. 842-33 -

Dosing: Single dose phase: Dofetilide, 500mcg on Day 1. Subjects in either group

who tolerated this dose began the multiple dosing phase after a drug-free period of at least
three days.

Multiple dosing phase: Dofetilide, S00mcg bid (q.12h) daily for 7 days (days 5 - 11). Only the
AM dose was given on Day 11.

One subject was titrated downward to 250mcg dofetilide and restudied after a drug free
interval of 20 days.

STUDY DESIGN:

This was an open, non-randomized, parallel group, single and multi-dose

(7 days) study to compare dofetilide pharmacokinetics and pharmacodynamics in subjects
with normal hepatic function, to subjects with chronic hepatic impairment. For the single
dose phase of the study dofetilide was administered in the moming of day 1 and for the
multi-dose phase of the study dofetilide was administered twice a day on days 5-10. Only
the moming dose was administered on day 11. No study drug was administered on
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days 2-4. Measurements of dofetilide pharmacokinetics and pharmacodynamics were

taken following the moming administration of the study drug on day 1 and day 11.
Dofetilide plasma concentrations were monitored on days 1 and 11 at O (just prior to dosing),
and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, 24, 36, 48 and 72 hours after study drug
administration. For the estimation of trough plasma concentrations, dofetilide plasma
concentrations were also monitored on days 8, 9, and 10. Urine dofetilide concentrations were
obtained from urine collected and pooled during the 24 hours following the morning
administration of dofetilide on day 1 and day 11. Also on Days 1 and 11, Lead II ECG
Rhythm Strips (analyzed by the investigator) were obtained at 0 (just prior to study drug
administration), and at 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 16, and 24 hours after moming
dosing.

ASSAYS:

DATA ANALYSIS:
AUC, Cmax, Tmax, Kel, T1/2, CLr and accumulatlon ratio R were calculated.

RESULTS: Tables 1-2 and Figures 1-5 summarize the pharmacokinetic and pharmacodynamic
data obtained from the study.

-
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Table 1:
ANALYSIS oF PRANCOKINITIC PARAMITIRG SUISIAXY

D R R R R I L LR R T L L R T AR I R R

weneekinatio

Panmntter Asan. PON Confidenet limite

A ;a.“ . “;. aois [

Day 1

AUCe dng.h/ml) HI (Clase 3) wz. X (Class &) 12.68 ws. 14,30 87.5M ¢ 21.5%, 104.8X)
I ALY Sudjeets) vs. )T 13.34 wve., 36,02 2.2% € 23.0%, 128.0%)

G Gag/ml) KI (Clase B) wx. NI (Class & 1.79 wa. 1.93 92.08 ¢ 23.2%, 118.6%)
T A1) Sudjeeced ve. X 1.87 was. 1.06 $00.5% € 22.08, 160.2%)

Mivsted Azihmecic Musas Diffexeras

T Q) KI ¢(Clase B) wvs. XX (Class & 2.10 wxz. 2.84 0.1¢ [4 ~l>..‘ll. 1.60)
NI (A1l Subjecte) vs. KT 3.0t ws. 2.38 0.64 € «1.86, 2700

xe) (/N XI (Clasc 3) ws. MI (Class A 0.0088 ws. 0.0802 0.0088 €-0.0119, 0.0283)
KI (Au Sudbjeets) vs. ME 0.0842 vs. 0.0786 0.0052 €-0.0230, O.0843)

Clz Gl mm) KI (Class 3) vs. XX (Clase &) 269.83 we. 217.9% 51.88 £ +*38.90, 162.33)
KI (ALl Subjsetc) vs. & 203.809 ws. 226.13 12.72¢ (-3112.59, 148.13%)

Doy $8 AMjested Geonmtrie Meanc Batie

AICe Gag.h/md) KI ¢Clase B) ve. I (Clans &) 20.11 ws. 2.0¢% 60.¢% ¢ &3.1%, 1AS.0%)
KI <A1l Subjeets) vs. XK 22.3) ws. 20.22 110.¢% ¢ 48.7%, 231.1%)

Caax Gag/nl) I ¢ e B) ve. XX (Clase & 2.3¢ wve. 2.10 8L.0% ¢ &4.9%, 132.7%)
o4 (Au l-tj.otc) ve. KE 2.0 vwva. 2.8 105 .9% ¢ 6A.4%, 200.0X)

AdJusted Axdithatie Mmang Diffeverne

Tmax GO KI (Clasc B) ws. MI (Class &) 1.6 wvs. 1.94 -0.31 € -1.24, .09
HI (ALY Swhjecte) we. ME 1.78 wa. 2.06 -0.26 ¢ -2.19, 1.6

Xel (/) KI ¢ < B w. KI (C)Alb &) 0.0683 wx. 0.0751 «0.0068 €-0.0243, 0.0110)
) o4 (A.L'L ‘-\jht‘) ve. 0.0717 wa. 0.0631 0.0006 ¢-0.0189, 0.0230)

CLr l/min) KI (Clasc B3) ws. I (Class &) 136.00 ws. 242.78 -123.79 (-200.28, +4&?.30)
KI (Clasc B) wz. XX 126.00 we. 219.20 -93 .20 (-168.11, -22.29)
KI (Class &) wvs. ME 187.78 ve. 219.20 18.5¢ { +29.645, $6.60)
HI (ALl Subjectc) vs. ME 185.09 we. 219.20 «33.31 €-160.64, 78.01)

[ e T R L R T T T N L LR L L R R R L Y Oy S

Table 2:

e R LR

ANALYSIS OF PRAMMCCOVIANIC PAMMMITERS SUIOWURY - LEAD IY QIC

R LR R R R R R R S R L L R A R L R R L R R P N

Phaaseae e - o .
Papsmatas Conpanicen - 5% Confidened Limits
Adjusted Asithmatie Mesas Differenca TeTTnTmmRmmeener
Day ¢
AVECt Omcte.R) KI (Qlasc 3 ve. I (Chss [ V] 262.45 ws. 3M7.16 -84.21 C-227.39, 157.9%)
KI (A1l Subjeets) vs. 304.80 ws. 25).8¢ $0.92 €-302.96. &404.10)
Emax (mste) KI (Clasc 3) ws. XX (Class &) 34.20 we. 58.00 ~3.90 € ~27.43, 19.83)
XX (A1l Budjeece) va. XX 36.10 ws. 3.2} 3.0 ¢ -30.57, .22
Day 18
AVECt Ome 00 .D) XI (QQasc 3) vs. XX (Class A 191,09 ws. 157.3¢ 33 .49 €~224.64, 291.061)
KI (A1l Sudbjeces) vs. KX 176.31 wa. 147.3¢ 6.9 €-364.00, 392.68)
Emax (meta) XI (Clasc B) vs. XI (Class A) 66.00 we. &S.530 18.50 € -11.06, 69.08)
KI CAll Subjeete) ws. NX $4.7% wa. 40.82 13.9% C -29.072, 54.84)
* . .
HI = Hepatically impaired
.
HE = Healthy Subjects
-
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